Effects of mu opioid agonist and antagonist on neurological outcome following traumatic brain injury in the rat.
We examined the effects of an exogenous mu opioid agonist and antagonist on systemic physiology and neurological outcome following TBI in the rat. Experiment I: [D-Ala2,N-Me-Phe4,Gly5-ol]-enkephalin (DAMGO) (0.1 nMol or 0.3 nMol in 5 microliters) (n = 10) or artificial CSF (n = 10) was administered 5 min prior to fluid-percussion brain injury (2.1 atmospheres). Motor performance was assessed on days 1-5 after TBI. The mu receptor agonist, DAMGO significantly reduced both beam-walking latency and body weight loss after injury (p < 0.05). DAMGO-treated rats (n = 5) did not differ from CSF-treated rats (n = 5) on either systemic arterial blood pressure or heart rate responses to injury. Experiment II: Beta-funaltrexamine (beta-FNA) (20.0 nMol in 5.0 microliters) (n = 10) or artificial CSF (n = 10) was administered (icv) to rats 5 min prior to fluid-percussion brain injury (1.8 atmospheres). Motor performance was assessed on days 1-5 after TBI. The mu receptor antagonist, beta-FNA, significantly increased beam-walking latency after injury (p < 0.05). beta-FNA-treated rats (n = 5) did not differ from CSF-treated rats (n = 5) on either systemic arterial blood pressure or heart rate responses to injury. Experiment III: Neither beta-FNA nor DAMGO affected motor performance in uninjured rats. These results suggest that activation of mu opioid receptors by exogenous agonists may provide protection against deficits in motor performance produced by fluid percussion brain injury.